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(51) Intel' 
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29/78 
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F I 

H 0 1 L 29/78 
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(22)mMQ 
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(71) fflHA 000005049 

>:Elff:fcE7eps[fSiFB:Smwr22S22# 

(72) «98« T;l'^;i'h T3^> 

:feRfl^;^Erp|5srf&»|2SffiBr22»22# 



(54) [»W<3!>«»] SOI •MOS«»J»«h^>'>^;^^' 




(57) [wm] 

m^^m so I sffi±^cffj^^n/c^ i^mscD 

si-r-s— ocDy- Fmei^ffix/c«fiscc*sc^r. wis 

y - X mmi^cmm-r ^ Mism i ^ )imm(D f - e > 

JbM^cD F - f > ^^SS J: «3 W < $ n S o 



r 



r 



1 

im^m n s o i s®±ccb^3 ntcm i mmm<D 

e>y?sjs^^. Mia Y V ^ lymm^cmmr ^wmm2 ^ 
[is*«2] 0Miall2f■i':^;^Mtlc^i. w'>hy>s^ 

[is^3i4 ] mta^ 1 ac^^'n 2 5^ ^^)vmM(D f 

> iS^iSSOIS^^ci: 0 Mian 1^1-4^^ >'i'MilcO u ^ I 

E V th 1 J: !3 fflrian 2 ^ + :^ ^i/^^co L ^ I ^miE V th 2 

< 5 n c ch ^^$g4 1 -r ^is*^ 1 lets^o s o 

[ m^m 5 ] mia^ 2 ^ )\^mMo:> u ^ c v th 
2 licnr^mum i^^-^ Jimmo) l ^ c v th 1 cd 

tbVthl /Vth2 ifiAliJLtt'CWt&iti^ Ct^^WLtT 
[0 0 0 1 ] 

tcML. #CC. ^fUlSStCiSffl pjegife S O I -MOS^ 
[0 0 0 2] 

[fiE*cr>i$?*n ee*. sos ($^';3>-:t>-if:7T 

^T) . S IMOX (^-f :t>r£AtcJ:^5>y :3>5^ 
81) . 43i:0*BSO I (5g*)^:b1i/cSO I ) i&riOS 
O I Stg±tcf^^U/cSO I -MOSFET (SOI • 
^ig{b4^9m^h^>e;^X^) lit. (SmEE^'J:0'iSiS@[ 
rl(if^-r'5m«=^.3&^*)So SOI -MOSFET 
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k • MOSFETiJt^r. U>f r*i? hSS^^/hSC^o 
—fj. Bu 1 k • MOSFET^y- FU-Y>. V 
-X*5j:(>'SSfflCD4^T-^i£^Si*r63t^^. SOI - M 
OSFET». y-h. FU^>*5<fcO'V-XfflCD35S 

Li^C^o C(DC^^^h. SOI -MOSF 

[0 00 3] ^4&it^*^J ICDMOS F ETCD^^Kffi 

<t€'<3[)^ffilii88*^-riir^'5o 0Hc4st^r. S4 

10 (a)^^SOI • NMOS F ETCD^^Sfffii^CO^fffi 
[Hi!8€:^L. S4 (b) tiBu 1 k • NMOSFETCD 

mfi^mmt^ommm^^^'ro 04 (a)ao' 

134 (b) CC7j^t-^ffl[pl3St^^^>'^V^-'^NPN 

[ 0 0 0 4 ] B u I k • MOS F ETCCfcC^rji. 
^--7 h^>i^X^^CD-^-XS8^-B^i. SSffi^-BCCjg 

F E Ttt{^tC>fff 3 U /c 6 S ^« 

20 [ 0 0 0 5 ] S O I • MO SEE TCC^Jl^Tt^. 

^^D. MOSFETOmMKllttt^m^o ^^C. ^ 

Sii-ScDr. CCDSF^^^'>r3i<-^$ajll«. MOSFET 

>WT©^1-^;H^*-<X (5^i-^;bS<0. 3 5 Mm) 
30 ^Wr€>SO I • MOSF ET^Cfcl^r^i. FU>f>- 

v-x^«m)Eti. *^BVdss^ 2 .5 v^^^asr^ 

^ti^CD-C. Vdd^ 3 V{±«(DSO I •MOSFET(D 

[0 0 0 6 ] ccomm^^mr^yj-mtLx : se*^ 1 

©SOI • MOSFET^jifflT^W^. ^ir^Ji^^m 

[oooDU^mztox. 18425 
m^m2(DMo SEE T(Dmf&mmt k u -r • m 

El^tt^iT^-r 0^^-60 05 (a) tifi^*W2cDMOS 

FET<omf&^m'ri^mmx$>K^. ccdmosfet 

Jta<DFU-r>^S^WCC??iB3-l±r2o(DSO I 

• uosF ET^mmcmB-r^cti^cj^-j^xmf&^ti 

-Cl^So MOSFETO^t'^^l^fiti. 05 (a)^C^ 
50 ^i^CCd-CA^o 



r 



(3) 

3 

[0 00 8] i^b<«. >'»;n>ssi i±(fcmf&^ti 
fcmmmi 2(D±i^cnmmmm amm^Mm) i 3 
i . CCD n nmnm i 3 ^^/ox^mi^n p ff^t^iiJi i 

2 0 2 1 {ty-:^m&. 2 2 f u-r > 10 

[0 0 0 9 ]fi^or. fi£^i^2CDMOSF ET^Ccfctl 

<D^{k*^}qiS»J^nSo ^fc. 05 (b) 05 (a) 

CC^-TMOSF ET<D^^CC:teC^r. Mli^ L 1 = 
L2 = 0 .3 5 MmK:g:SL/c<!:^CD KU-f >MSfe • M 

iHttt ( I d-vds#tt) ^^na-c^^o 
[0010] fie3ft«?i|3<hL/r. ( [ n m. 

H. i7tm: ^m^^<^t^mw^v^^u&(fC^^^i,s 

OI ' MO S F ETO^y^ ^nM~r^fcib<D^^T)l 20 
MOSFET«3§J . 1 9 90^1 EKES O I 
13-14'^-i>) tfCnm^tlfcUOSF ETf)mM^ 

[0011] me^tu^^<DMosFET<omfisssi 
rs»w^c^i^$n/c«^r^^. H5 (a) ^c^-tm 

OSFETCD«^<!:P^-C&€>o 06 (a) ti'r:xT>>l/ 
^^(7)^^»rffi0^7nO> 2 0CDNMOS F ET:«>^itt5>J 
CCg^j^SnjfJ^Sn^o 06 (b) t^lf^^^T^US^CDU 30 

^r^ h^m-rwrnm^c^^o 06 (c) 
^T-cz)Fu-Y>-^?fe • (^r^T) 4^-r0 

[ 0 0 1 2 ] 0 6 ( c ) (fCffkr^^MCD F U >^?IS • m 
S!^mcmr<ti'!>^C^ K^V- hmEVqs^*f-r^ F U 

>cDtaffimofe I ct^^. ^^v-x- Fu-omEVds 

• F^>r>>'^*>^>^;^--u^:-^-AtcA'SB$ccSl 40 

^■rSo 06 (c) oiesrij^-r F u >®is • mE^s 

tt^j. — :^(DF^>>^>^^(D^i'^^^i'fi^A:^<T^c 

iCCj:D. r^->i7j ^:^;g:ffiiiSLr(.^&o 06 (d) 
t^2^^cDy- hifi. Ll=0.8iLim. L2 = 0.35 

um<hurs:^u/ci^<DFu-f >miJi£ • mE#ttr^ 

»5 . F U >SS!c • «E#ttiC*5t:f ^ r^- > j 
[0013] 

[|SH^7!)W9il.J:^i-r'SPjS] Li)^Ltxf)^h. fit^fffl 
l-3<DSOI -MOSFET^igiS:. WSggmaielSS 50 
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( I ) 1 CCfcC^T. J?(r^ F -^'S i M±CCf^lSL/ 

/cSOI -MOSFET^i. S^i-*;b?i)m^«i^C^'o 

[0 0 14] (2) fie^«?ll2CCfcC^r. 05 (a) CC^ 

2-1) 0 .3 5 /xmCDy- F^gCD^^tCio-Cti. ^ 
tl-encDPJfJ^IilSl 4. \^<D^^^)Vmt. d^O. 

2-2) §6fC. Se^«?l|2 0[>MOSFET«. PM^ilS 
14. 1 5CC>PtUr|^10^-i'4^Jl^S (L 1 = L2 = 0 . 
3 5 Mm) -CffJ^Sn. Vthl/Vth2= ItCg: 

(05 (b) #M) o 

[0 0 15] (3) fie*^3CC:teC^r. 06 (b) 

0 .8 Mm/0 .3 5 Mmt:'^*9. L 2 ^g:/M^-f XiT 

[0016] :*:^BJtiiU±CD*1t^#lSL/r&$ti/cfe 
cDr\ -Pllx.^^. y-x • Fb-r >r^WE<DitA. FU^ 

ssoi • Mosm^^mF^>>^x^>&ffi«-r^o 

[0017] 

[^ffi^ssi^-r-s/cd^cD^s] so i 

F ':.:7'^^<*li±tCSC^tCRi'C^nTiEB$n/cl|2 2# 
St>*FU-0^i|SraCCjt|Sn. NSMOSFET«:fcl^ 

MMOS F ETtC^dC^r^. P^SV-^X^IiS • N^H 
l^i-^/l/ffi^- P^M:7D-'r-Y>:J^Mi^- 1MII2 5=- 

f ^I'^ats • p ^ ^ F u y%ms^w^x e wtc 
IS F u >^^tc»g^-r 4 Buian 2 ^ ^ ;bMi^<D F 



I 



5 

[0018] *^Hjcc ci:n«. SOI » MO smmnm 

mm • mEE^tt ( I d-Vds^#tt) CC4ot:f'S^>^3a)ll 10 

[0019] mn^m2 ^ ^ ^>)i'mMU. ^ > h V >>' 

)imt^(D\'-\:::y^mmt. m^i^t. l x l O^^ cm-^ 
r/gS (*^2 X 1 0^' cm-^ (rKn>) ) <D^^:^^)ir:m 

[0 0 2 0 ] mi^iRz^W2^^^)imm<D^^^j\^ 
1^^xccff^^t-^c<^:CCct«:). soi-mosfetcd 

[0 02 1] WiB^lRO'^2 5^i'^;KDK-t:>^'^ 
gCDp^^c J: bJI an 1 ^ >'V$ItScD b ^ I ^^li V th 

ij:K)mM^m2^^^jummoL^i.^mf£vth2^&< 

[0 0 2 2 ] 1513^2^^ ^Ob$Ii^<Db*l^mffiVth2 
^C>Pt S BUlBlB 1 ^ -t- 4^ * ^^ffi V th 1 (Dtb 

Vthl/V th2:i&UJi(±^C^^^n6C<h*^»^ tl^ 

[0 02 3] 

^^^(D'CtJii^^o mi^t:^^^M<DSOl • MO S F E 40 
::i>mm. 2«j¥?Tbox (il^50nm7:)^6500 

ti-S h v:7*S i B'C&J^. ai?>3i<??*^^<tt!2±CcffJ^5 
ti^o 4a. 4b«3j<';Sig. MoSiz ('=e:»;:;^r 
> . t^i;n>) . WS i, (3?>^'X7^> • >'»;::n>) 

mmatrnWrn (interconnect) JSjA^M6T/cei6ffi?g 50 
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[0 0 2 4] NSMOSFET(DJi^tCOtir«. V- 
T'^>y9 ^ mW2^^^^)l8 • N^MFUH'>6CD|[i 

F u -f > 6 (Dim^x^^w^^^P'^y-^ btp^mvu 
[0 0 2 5 ] 0uc7S'r<fc^cc. F^®^3:2ocDy 

4a. 4b^s. v-xmmbR^^Y^u^^mme tmc 
m^MommmM (y^-7^^>^) 9K:j:oT^gi5 

[0 02 6] y-::^mmb(^mm'r^^^^^)i^m.mi 

V--;<M«5iJgJ*(D««M (NSMOSFETO 
it^tiPM) -C^O. il1^(DF--t:->>/U-<;Hiii^2 X 
1 0^'cni-MjJ^"P>) -C^-Sp FUW'^Mi^accKS 

■r 5 ^ )\ymm s « . ^ iHiigc ? tt^x^mt^ 

iS< F-t:'>i^5nrCi€>^\ > F y>>":'^M ( i 
I X 1 0^' c m-'J:^Tt?$>€>o 

[0 02 7 ] mmmMQu. y-xes^5. fu^>m 

on X 1 0'" cm-^^^o ^fc. nMmi^Qo:>&t. 
mo .4 umX^^. UOSFETOm&litJSSM^m 

[0 02 8] COST-lfigtSo m«.tK)^C2o©MOSF 

■rts*fi^2'?>06tc^-rtie*wi3<Dso I -mosfe 

TCD^^CcSfKUri^Tj)^. ^HlfeMcDMOSFETti. 

( 1 ) iH)D^/hy- hm(D^^^jvmm (^^-y f-^^ 

?:Si^L//c^gt<>-'-F1tit<DMOSFETrm 

[0 0 2 9 ] 1 0 umcomco F ^>^:^:^:$? 

iT^o l^lDfglftMSg. y-F^lEVqs= FU>f> 
mffiVds= 4 F U^>Sife I d= 6 mA*f#/cl=»t 

{g^-r-So ccDFu-/>mijfei d^^^-r'S/c2?)jc. 0 

6^^*rfi£3R«?il3'CC^. Ll = 0.8Mm. L2 = 0.3 
5/im. Wn = 0.4/2m. I d ^ 6 m ATW^ 1 4 m 
mi-r^<b. mm= (Ll+L2+Wn) xwrA^)*^ 
6. e^^!l3CDM|g- 2 1 .7 Mm2i^j:^o mi^Cm^r 
^^Jfet^d-Cta:. Ll=0.35Mm. L2 = 0.35iLt 
m. Wn = 0. 4 jum. I d = 6mA-CW= 1 0 umi 



(5) 



^ Wt- S M O S F E T ^H^-r ^ C i J&^-r ^ o 

[0 03 0] (2) Fu-rv-^iseccBSSi-r^^i'^^i^ 

(3) V-XM^5^C^-r^^i'^^>'t^Mi|(7COK-t:- 
>i^?SlS^*»JtaiL-C. HocDU^C^SEE^Vthl >Vth 
2tc^ci:>5J:^IBgi5-rSCiK:J:0. I dsat2 > I dsat 1 

L/^l^mUVthl = 0 .4 V. ^^^)\^W^^(0\^^ii^ 

m/ivth2 = 0 . 1 vtc^gp^nrc^So cntcj:-:> 
[00 3 1 ] ccDSS{i. r:^>>7j 

2CDg&fP^SS I dsat2 J:9 fc/hS < ifettntf fe^^cl^o 
ldsat2< I dsatlCDiS^. h ^ >i^;^T 2 :^5r^^'^ > 20 

h^Vi/XTlCDl dsatl;5^^tSfaL'ri^€>i#. 

k3&5^^-r€> (02 (a) #M) c I dsat2> I 
dsatlCD^^. b^>-:>XT 1 CD I dsatl 3(>^taWLri> 
-^PhI. h^>>^X^T2^iStC3@^ (Triode) . 

[0 0 3 2 ] S2^i:*:Jl3!fet^CDSO I -MOSFETO 
+ >^m8£I kiU^l^mfftbYthl >Vth2(DM^* 
^■TH'C&'So 02 (a) hgL 1 = L2 = 0 . 30 

3 5 /xm(D^&aiy- h1tJ§cDSO I -MOSFETCOK 

02 (b) tc^-Tcfc^OC. CCr)+>:i7m?JSI k^PSlJf 

l^miEVthl. Vth2&^. Wt\\\>yx.\\2(Dm%^Wc 
-r^^-CfeO. IftC. Vthl/Vth2it^Utt±CCi^j:tl 

Mi^7<DL/|tC^«EVthl =0 .4V. ^^h-^'^JUM^S 

coL^c^msvth2 = 0.1 vtcpgBsnrc^^o 

[ 0 0 3 3 ] 0 3 t^^^JSWICD SOI-MOSFETCD 40 
1 = L2 = 0 .3 5 MHiCD^gt^'- hlSBOSO i -M 

<or)^i'^oU?I^7^d:j^2xi O^'cm-^ (^}<'U>)CD 
8 F - f > ^^c 0 CD 5^ JbM^ * /c > 
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[0 03 4] mjfam^tc<^ti«. f^::.T;t'F-f>^ 

(dual-doped) Stl/c^-f ^il/Sg^^S'J^COy- F^ffi 

osms^mF^>>^;^^^s«'rsc£:j&^r#^o k 

y ^ 7.mm^mmr ^ ^ ^^t'^aiiccD f - e > ^?sa* 

s F^>s^>^^^ll3i"r'5ci?&^sr#. *5*oiKCi|gsbm 

CCWffl-C$)^o ^/c. I CcDffimHSO I [pIS§. I/O 

MOSFETcDSM«o}f^^Scc*5i^r. 8i:&|ajcDSz;fJc'C 

[0 0 3 5] 



^ + > ?9!i:^cD»fl$*J ^ pjfifecc o 
[0ScD®Wj:Si?B] 

[0 1 ] ^HJfeW^DSO I • MOSF ETCD^J^S^^T 

[02 ] ^HJfe^cDSO I • MOSFETCD=^>^m8£ 
I k<bL^C^mjEi;bVthl/Vth2CDM1^^7n'r0t:'^ 

[0 3] :*^fe^CDSO I • MOSF ETQ FU-f >a 

S£ • mi£JRFl44^-r0r*6o 
[04] Se^WlOMOSFETCO^^Wffii-ecD^a 

[BiK^^-r0-c^>^o 

[05] Se3R«?!l2CDMOSFETO^^ffi<b FU-r> 
[06] Se*t?ll3(DM0SFET©WfiK»F®. U-fT-^ 

F. Re>'Fu>f>^fiS-'^ffi#t4^^'^0rS)^o 
[^^-^<DM?a] 
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